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Specification 

1. Title of the Device 

Fluorescent Lamp Apparatus 



2. Claim 

A fluorescent lamp apparatus comprising: 

a transparent envelope having a base; 

a florescent lamp housed in the envelope; and 

a high-frequency lighting circuit housed in the envelope and having various 
circuit elements on one surface of a circuit board, the circuit elements including a 
semiconductor switching element and a heatsink for the switching element, 

wherein the heatsink is secured to the circuit board in a state where an end 
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surface of the heatsink is in intimate contact with said one surface of the circuit board. 

3. Detailed Description of the Device 
[Technical Field of Device] 

The present device relates to a fluorescent lamp apparatus provided with a 
fluorescent lamp, a high-frequency lighting circuit for operating the lamp, and an 
envelope having a base and housing the lamp and the lighting circuit therein. 

[Background Art of the Device] 

A fluorescence lamp may be attached to a socket designed for an existing 
incandescent lamp as a replacement for an incandescent lamp. Such a fluorescence 
lamp apparatus has, for example, a globe-shaped transparent envelope integrally 
housing therein a fluorescent lamp and a lighting circuit that is for operating the lamp. 
Due to its high efficiency and long life, such a fluorescent lamp apparatus is now 
rapidly becoming widespread. 

Conventionally, most of fluorescent lamp apparatuses of this type employ a 
choke ballast as the lighting circuit mentioned above. Recently, however, more and 
more fluorescent lamps employ a high-frequency lighting circuit instead of a choke 
ballast, for improved operating efficiency as well as size and weight reduction. 

The high-frequency lighting circuit has a structure as illustrated in Fig. 3. More 
specifically, the reference numeral 1 in Fig. 3 denotes a fluorescent lamp having 
electrodes 2a and 2b. The reference numeral 3 denotes an AC power source. The 
reference numeral 4 denotes a filter circuit. The reference numeral 5 denotes a 
rectifier circuit. The reference numeral 6 denotes a high-frequency oscillation circuit. 
The reference numeral 7 denotes a starter circuit. 

The filter circuit 4 has a capacitor 8 and inductance coil 9, and is connected to the 
power source 3 via a fuse 10 and a surge absorber 11. 
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The rectifier circuit 5 is composed of a full-wave rectifier diode bridge 12, a 
resistor 13, and a smoothing capacitor 14. The resistor 13 and the smoothing 
capacitor 14 are for power factor improvement and surge absorbing. The input ends 
of the diode bridge 12 are connected to the filter circuit 4. 

The high-frequency oscillation circuit 6 is known in the art and composed of an 
output transformer 15, a capacitor 16 that forms a resonance circuit together with a 
primary winding 15p of the output transformer 15, an NPN transistor 17, a diode 18 for 
driving the transistor 17, a base winding 15b of the output transformer 15, a resistor 19, 
a diode 20, an inductance coil 23, and a resistor 24. 

A secondary winding 15s of the output transformer 15 constitutes the output ends 
of the high-frequency oscillating circuit 6. r The secondary wiring 15s is connected via 
a current limiting choke 25 to one end of each of the filament electrodes 2a and 2b of 
the fluorescent lamp 1 . 

The starter circuit 7 has a starter auxiliary winding 26 magnetically coupled to 
the current limiting choke 25, and also has diodes 27 and 28, and an SSS element 29 
serving as a bidirectional constant- voltage switch. The starter circuit 7 is connected to 
the other end of each of the electrodes 2a and 2b of the fluorescent lamp 1. 

The above circuit elements are packaged on a single circuit board 30 in the layout 
as shown in Fig. 4. Note that the same reference numerals are used in Figs. 3 and 4 to 
denote the same elements and components. 

A board holder 3 1 illustrated in Figs. 5 and 6 supports the circuit board 30 on 
which the above circuit elements are implemented. 

More specifically, Fig. 6 illustrates the globe-shaped fluorescent lamp apparatus 
and the reference numeral 40 denotes an envelope. The envelope 40 is composed of a 
cover 41 made, for example, of synthetic resin and a globe 42 made of a transparent 
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material. The envelope 40 is substantially in a globe-shape. 

The globe 40 houses the fluorescent lamp 1 that is bent into a saddle shape. The 
fluorescent lamp 1 is formed into the saddle shape by bending a straight glass bulb into 
a U-shape and further by bending the U-bent glass bulb in a manner to bring the 
U-bend closer to the ends. 

The board holder 3 1 is made of synthetic resin as a single piece and housed in the 
cover 41. That is, as shown in Fig. 5, the board holder 31 has a base-mounting part 32 
for thread mounting a base 43 thereon, a plurality of arms 33... extending from the 
base-mounting part 32. Each of the arms 33. . . is provided with latching pawls 35 and 
36 for latching engagement with the U-bend lb of the fluorescent lamp 1. In addition, 
each of the arms 33... is also provided with one of supporters 37... for supporting the 
circuit board 30. 

That is to say, the board holder 31 threadedly engages with the base 43 and 
mechanically supports the fluorescent lamp 1 and the circuit board 30. 

The reference numeral 38 denotes a shield plate made of, for example, aluminum. 
By housing the circuit board 30 and the circuit elements therein, the shield plate 38 
serves to reduce the radiation noise. The present applicant has already suggested the 
shield plate 38 in JP patent application number S59-24812. 

During operation of a fluorescent lamp apparatus having the structure as 
described above, the NPN transistor 17 generates heat. Thus, the NPN transistor 17 is 
provided with a heatsink 39 mounted thereto for preventing the temperature rise of the 
transistor 17. 

[Problems associated with Background Art] 

Unfortunately, however, the heat generated by the NPN transistor 17 is dissipated 
via the heatsink 39 into the envelope 40. In addition, during the lamp operation, not 



-4- 



THIS PAQi BLANK ^uspto) 



only the NPN transistor 17 but also the fluorescent lamp 1 and the output transformer 
15 generate heat (the amount of heat generated by the fluorescent lamp 1 is largest). 

For the reason stated above, the temperature of the envelope 40 is elevated. 

Since the circuit board 30 is made of an insulator such as synthetic resin, the 
temperature rise may cause thermal distortion and warpage of the circuit board 30. As 
a result of warpage, the circuit board 30 may put strain on the lead wires of the circuit 
elements or place tension in the circuit pattern. Such strain or tension may lead to 
breaks in the wires or damages. 

[Object of the Device] 

The present device is made in view of the above situation, and aims to provide 
a fluorescent lamp apparatus designed to prevent thermal distortion i.e., warping of the 
circuit board and thus to prevent damages to the circuit elements and the circuit pattern. 

[Summary of the Device] 

In order to achieve the above aim, the present device has a feature in that the 
heatsink is secured to the circuit board under the state where the heatsink is intimate 
contact at its end surfaces with one surface of the circuit board. 

Although fixed to the transistor 17, the heatsink 39 of the prior art mentioned 
above is spaced apart from the upper surface of the circuit board 30. Thus, the 
heatsink 39 has no effect of preventing distortion of the circuit board 30. 

On the other hand, according to the present device, the heatsink is fixed to the 
circuit board so that the end surfaces of the heatsink stay intimate contact with the 
circuit board. The heatsink protects the circuit board from distortion. 

[Embodiments of Device] 

The following describes an embodiment of the present device, with reference to 
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Figs. 1 and 2. 



Note that the fluorescent lamp apparatus according to the embodiment is identical 
in overall structure to the fluorescent lamp of the prior art described with reference to 
Figs. 3, 5, and 6. Thus, no description of the overall structure is given here. 

In addition, the reference numerals used in Fig. 4 are also used in Figs. 1 and 2 to 
denote the same components. No description of such components is given here. 

In Figs. 1 and 2, the reference numeral 50 denotes a heatsink according to the 
present device. The heatsink is made with a metallic plate having high thermal 
conductivity. 

The heatsink 50 is substantially equivalent in length to the long edges of the 
circuit board 30 and disposed on the circuit board 30 along one of the long edges. 
Formed on a lower end surface facing of the heatsink is a plurality of tongues 51 . . . for 
swaging. The tongues 51 are inserted through mouthing holes 52 that are drilled 
through the circuit board 30, and then swaged by twisting or bending to secure the 
heatsink 50 relatively to the circuit board 30. 

For this reason, the lower end surface of the heatsink 50 is brought into intimate 
contact with the upper surface of the circuit board 50. Under this state, the heatsink 
50 is secured to the circuit board 30. 

The NPN transistor 17 acting as a switching element is intimately secured with a 
screw 53 on the lateral surface of the heatsink 50 facing outside i.e. facing away from 
the transformer 15. 

According to this embodiment having the above structure, the heatsink 50 is 
secured to the circuit board 30 under the state that the lower end surface of the heatsink 
50 makes intimate contact with the upper surface of the circuit board 30. Thus, even 
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if the temperature rise applies the force that would curl the edges of the circuit board 30 
in the outward direction as illustrated with phantom line in Fig. 2, the heatsink 50 
prevents such curling. 

The heatsink 50 of the present embodiment is especially effective to prevent 
distortion of the circuit board 30. It is because the heatsink 50 extends almost entirely 
across the circuit board in the longitudinal direction and secured to the circuit board 30 
at a plurality of locations with tongues 51 . . 

In addition, the heatsink 50 has a larger surface area as compared with a 
conventional structure. With such a large surface area, the heatsink 50 more 
effectively dissipates heat generated by the transistor 17 and thus improves heat 
dissipation effect. 

In addition, the transistor 17 is mounted to the heatsink 50 on the surface facing 
away from the output transformer 15. Thus, heat generated by the transistor is 
shielded by the heatsink 50 and thus prevented from adversely affecting the output 
transformer 15 and vice versa. 

In addition, according to the above structure, the heatsink is larger in size as 
compared with the prior art but no additional or special component is required. Thus, 
the complexity of structure is avoided. 

Alternatively to the above structure, the heatsink may be mounted along one of 
the short sides of the circuit board 30 or on the undersurface of the circuit board 30. 

[Effect of the Device] 

As described above, according to the present device, the circuit board is 
prevented from thermal distortion or warpage by the presence of the heatsink which is 
hermetically secured at its one end surface to the circuit board. Consequently, 
problems such as damage to circuit elements, lead wires, and circuit patterns are 
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prevented. 



4. Brief Description of Drawings 

Figs. 1 and 2 illustrate an embodiment of the present device. Fig. 1 is an 
oblique view of a circuit element layout, and Fig. 2 is a sectional view taken along the 
line II- II of Fig. 1 . Figs. 3-6 illustrate background art of the present device. Fig. 3 is 
a circuit diagram, Fig. 4 is an oblique view of a circuit element layout according to 
prior art, Fig. 5 is an oblique view illustrating how the circuit board is supported, and 
Fig. 6 is a sectional view of the overall configuration. 

1 . . . Fluorescent Lamp 

17 ... NPN Transistor 

30 . . . Circuit Board 

40 . . . Envelope 

50 . . . Heatsink 

51.. .Tongues for Swaging 

52 . . .Mounting Holes 
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